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(54) ELECTROPHOTOGRAPHIC TONER 

(57)Abstract: 

PURPOSE: To provide the toner which can deal with a high-speed machine, has a high resolution and high image 
quality and has an excellent pulverization property by using the specific resin produced by a soln. polymn. method 
and a compd. having a glycidyl group and crosslinking such resin and compd. at a specific ratio. 
CONSTITUTION: The binder of the electrophotographic toner consisting of at least coloring agents, binder and 
charge, control agent, is constituted of a COOH- contg. vinyl resin (A) having 1,000 to 20,000 number-average 
mol.wt. (Mn) and 5.0 to 100 acid value and 40 to 75° C Tg point and the glycidyl compd. (B) having 0.05 to 
1 .Oequiv. as the glycidyl groups per lequiv. of the COOH groups in the COOH-contg. vinyl resin (A). The compsn. 
formed by using this COOH- contg. vinyl resin (A) and this glycidyl compd. (B) is melted and kneaded and the 
kneaded matter obtd. in such a manner is pulverized. The process for production of the COOH-contg. vinyl resin 
(A) is preferably soln. polymn. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the toner for electrophotography which consists of a coloring agent, a binder, and an electric charge 
regulator at least — setting — this binder — (number-average-molecular-weight Mn) 1,000 -20,000 and the acid 
number 5.0-100 it is — and per 1Eq of COOH radicals in the COOH content vinyl resin (A) whose Tg point is 40-75 
degrees C, and this COOH content vinyl resin (A) — as a glycidyl group — 0.05-1.0 Toner for electrophotography 
characterized by consisting of glycidyl compounds (B) which have the equivalent. 

[Claim 2] The toner for electrophotography according to claim 1 this whose binder is the resin constituent to which 
COOH content vinyl resin (A) and a glycidyl compound (B) were made to react. 

[Claim 3] The toner for electrophotography according to claim 1 with which COOH content vinyl resin (A) was 
chosen from the monoester of an acrylic acid, a methacrylic acid, a maleic anhydride, a maleic acid, boletic acid, a 
cinnamon acid, and a partial saturation dibasic acid and which is obtained by copolymerizing a kind at least. 
[Claim 4] The toner for electrophotography according to claim 1 obtained by COOH content vinyl resin (A) 
copolymerizing at least a kind of vinyl monomer chosen from styrene, acrylic ester, methacrylic acid ester, boletic 
acid dialkyl ester, acrylonitrile, acrylamide, and methacrylamide. 

[Claim 5] The toner for electrophotography according to claim 1 which is glycidyl ester content resin a glycidyl 
compound (B) is weight average molecular weight 3,000-10,000, and are [ resin ] epoxy value 0.01-0.3Eq / 100g. 
[Claim 6] The toner for electrophotography according to claim 1 with which COOH content vinyl resin (B) is 
manufactured by the solution polymerization method. 

[Claim 7] The manufacturing method of the toner for electrophotography to which this binder carries out 
crosslinking reaction of COOH content vinyl resin (A) and the glycidyl compound (B) in the toner for 
electrophotography which carried out melting kneading of a coloring agent, a binder, and the electric charge 
regulator at least, pulverized the obtained kneading object, and was obtained at the time of the above-mentioned 
melting kneading. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner for electrophotography for developing an electrostatic- 
charge image in electrophotography, electrostatic recording, electrostatic printing, etc. It can respond to a high- 
speed machine in more detail, and is related with the toner for electrophotography which are moreover high 
resolution and high definition, and was excellent in the grindability. 
[0002] 

[Description of the Prior Art] Generally, after the electrophotography direction for use in a PPC copying machine or 
a printer forming the static electricity-latent image on an optical photo conductor, developing this latent image using 
a toner subsequently and imprinting a toner image on established sheets, such as paper, the approach of carrying 
out heating sticking by pressure with a hot calender roll is performed. Since this approach is established under 
heating pressurization, it is quick, moreover is very good, therefore it is very good. [ of fixing effectiveness ] [ of 
thermal efficiency ] However, while thermal efficiency is good in this hot calender roll method, in order that a hot 
calender roll front face and a toner may contact in the state of melting, a toner carries out adhesion transition on a 
hot calender roll front face, and there is a problem that this re-transfers and soils on the following covering sheet 
(offset phenomenon). 

[0003] On the other hand, the copying machine points to the direction of improvement in the speed, the speed of a 
fixing roll also becomes quick inevitably, and the toner which can be established with short-time heating is 
demanded. Although it is thought that what is necessary is it to be required to be a quantity flow at the time of 
melting, and just to make small molecular weight of the resin used for a toner for that purpose in order to make it 
established as much as possible for a short time, the cohesive force of the resin by molecular weight fall is 
insufficient, and it becomes easy to generate an offset phenomenon conversely, and is not desirable. For this 
reason, although a fluidity usually falls victim to some extent, mixed use is carried out with the thing of low 
molecular weight, and the thing of the amount of macromolecules, and balance is given for the cohesive force which 
the thing of the amount of macromolecules has, and the fluidity which the thing of low molecular weight has. as such 
an example — for example, a Japanese Patent Publication No. 55-No. 6895 official report, JP.63-32180.B, and USP 
4,921,771 etc. — the starting technique is proposed. However, to improvement in the speed, it is not yet enough and 
there is a case where it corresponds by amelioration of a machine etc., plentifully. That is, the silicone oil was 
applied in cloth or paper on the surface of the hot calender roll, and offset is prevented. In this case, since a facility 
of a machine becomes complicated, repair of a machine and management become complicated, lead to a cost rise, 
and are not desirable. Therefore, development of the toner for fixing (oilless fixing method) which is a toner for high- 
speed machines, and does not need use of oil, such as a silicone oil, is desired. Moreover, a manuscript becomes 
very beautiful with the rise of the printer engine performance, and the appearance of the copying machine which can 
reproduce a manuscript as faithfully as possible has also come to be required strongly, the size completely same as 
a line a deep line a thick thin line is thick and thin [ a line ] and thin is thin, and deep [ a line ] and very thin — it is 
required for the same form to reproduce a manuscript as faithfully as possible, and, for that, it can reappear also by 
the very fine line — as — the particle size of a toner — small — it is necessary to carry out — the diameter-ized 
toner of a granule — **** — last — it is becoming like. However, a thin line becomes thick and is not desirable, if a 
toner is crushed and it spreads greatly with a hot calender roll at the time of fixing, even if it uses the diameter-ized 
toner of a granule with much trouble. Moreover, the high-definition toner is desired for the flare of the toner when 
being fixed to paper to be able to maintain the magnitude of the original toner as much as possible with high 
resolution. 
[0004] 

[Problem(s) to be Solved by the Invention] Although what is necessary is to crush a toner with a hot calender roll, 
to make [ many / as possible ] the amount of macromolecules at the time of fixing in order not to spread greatly 
and to carry out, and just to give elasticity to a toner, productivity is downed that it is hard to grind in that case, 
and it becomes a problem. Moreover, although generally moreover diameter[ of a granule ]-ized to about 7micro at 
high resolution to make it a high-definition toner, in order to make it easy to grind, if low molecular weight is 
increased, fines will carry out abundant generating at the time of grinding, productive efficiency falls, and a 
production cost goes up sharply and poses a problem. 

[0005] On the other hand, many toners using crosslinked polymer as the offset prevention approach in development 
of the toner for oilless fixing methods are also proposed. For example, the approach using the crosslinked polymer 
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manufactured by the emulsion-polymerization method is indicated by JP, 60-36582, B. In this case, it was very 
difficult for offset-proof nature not to become good although a grindability will become good, if a grindability gets 
worse and the amount of another side crosslinked polymer decreases, although offset-proof nature will become 
good, if the crosslinked polymer used contains a part for gel 50 to 99% and a part for this gel is made [ many ], but 
to satisfy both offset-proof nature and grindability. Moreover, in order to stabilize an emulsification particle at the 
time of crosslinked polymer manufacture, it is necessary to make a dispersant and a distributed assistant use 
together by this approach. Since it has a bad influence on an electrical property, especially charge stability in order 
that these dispersants may tend to absorb moisture, it is necessary to remove these as much as possible after 
crosslinked polymer manufacture. However, an effort great for washing these and removing completely is required, 
and the displacement of wash water also increases and the processing is also serious, moreover, USP 4,966,829 a 
number official report — a gel component — 0.1 - 60 percentage-by-weight implication and tetrahydrofuran 
extractives — setting — the molecular weight of the Maine peak — the molecular weight of 1,000-25,000 and a 
subpeak, or a shoulder — 3,000-150,000 the toner containing the vinyl system polymer which it has at least one is 
good — the purport indication is carried out. However, the method of manufacturing this was the suspension 
method, and since the dispersant and the distributed assistant were made to use together like an emulsion- 
polymerization method also in this case at the time of manufacture, there was the completely same problem as the 
above-mentioned emulsion polymerization. It is resin (USP 4,963,456) according to a solution polymerization method 
as resin for toners with fixable [ sufficient / this invention person etc. ] this sake. It has developed. 
[0006] Although the resin by the solution polymerization method removes the solvent after polymerization 
termination, since all low volatile components, such as an unreacted residual monomer and a decomposition product 
of an initiator, can be distilled off at this time, it is thought with very few impurities that stable homogeneous resin is 
obtained electrically and the optimal thing for toners is obtained. However, manufacture of the crosslinked polymer 
by the solution polymerization method had a problem of it becoming impossible for the wye ZEMBERUGU 
effectiveness (for resin to coil around a stirring rod) to occur and manufacture. Therefore, this invention person etc. 
is the approach of macromolecule-izing as much as possible with bulk etc. further (USP 5,084,368). It developed. 
However, a limitation is one of the things of the amount of macromolecules which can be manufactured, and it had 
not resulted till the place which conquers offset nature completely. Moreover, in JP,60-38700,B, it is a glycidyl 
group content monomer 3 - 40% Copolymer which it has (A) Cross-linking compound (B) The toner of reverse 
charge was generated by the long-term test of that the toner binder which carried out [ the binder ] heating mixing 
and was manufactured is good although the purport indication is carried out, since an epoxy group is as abundant ** 
in this toner, and a toner which has produced the problem in endurance and is not necessarily satisfied at it was not 
developed. 
[0007] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that these demands should be satisfied, by 
making a bridge construct by the specific ratio using the compound which has the resin and the glycidyl group of the 
specification manufactured by the solution polymerization method, this invention persons can respond to a high- 
speed machine, and develop the technique of obtaining the toner which are moreover high resolution and high 
definition, and was excellent in the grindability. That is, this invention is 0 for electrophotography which consists of a 
coloring agent, a binder, and an electric charge regulator at least. In NA this binder — (number-average-molecular- 
weight Mn) 1,000 -20,000 and the acid number 5.0-100 it is — Per 1Eq of COOH radicals in the COOH content vinyl 
resin (A) whose Tg point is 40-75 degrees C, and this COOH content vinyl resin (A), and as a glycidyl group 0.05-1.0 
It is the toner for electrophotography characterized by consisting of glycidyl compounds (B) which have the 
equivalent, furthermore — as a coloring agent, an electric charge regulator, and a binder — number average 
molecular weight 1,000-20,000 and the acid number 5.0-100 it is — And it is 0.05-1.0 as a glycidyl group per 1Eq of 
COOH radicals in the COOH content vinyl resin (A) whose Tg point is 40-75 degrees C, and this COOH content 
vinyl resin (A). Melting kneading of the constituent using the glycidyl compound (B) which has the equivalent is 
carried out. It is also the manufacturing method of the toner for electrophotography characterized by pulverizing the 
obtained kneading object. 

[0008] As a COOH content vinyl monomer used for manufacture of the COOH content vinyl resin (A) used in this 
invention An acrylic acid, a methacrylic acid, a maleic anhydride, a maleic acid, boletic acid, A cinnamon acid, boletic 
acid methyl, boletic acid ethyl, boletic acid propyl, Boletic acid butyl, boletic acid octyl, maleic-acid methyl, maleic- 
acid ethyl, The resin which was chosen from COOH content vinyl monomers, such as monoester of partial 
saturation dibasic acids, such as maleic-acid propyl, maleic-acid butyl, and maleic-acid octyl, and which was 
obtained by copolymerizing a kind with the following vinyl monomer at least is used. As a COOH content vinyl 
monomer and a vinyl monomer to copolymerize For example, styrene, such as styrene, P-methyl styrene, alpha 
methyl styrene, and vinyltoluene A methyl acrylate, an ethyl acrylate, acrylic-acid propyl, butyl acrylate, Acrylic-acid 
octyl, acrylic-acid cyclohexyl, acrylic-acid stearyl, Acrylic-acid benzyl, acrylic-acid furfuryl, acrylic-acid 
hydroxyethyl, Acrylic ester, such as acrylic-acid hydroxy butyl, acryNc-acid dimethyl aminomethyl, and acrylic-acid 
dimethylaminoethyl Methacrylic acid methyl, methacrylic acid ethyl, methacrylic acid propyl, Methacrylic acid butyl, 
methacrylic acid octyl, methacrylic acid cyclohexyl, Methacrylic acid stearyl, methacrylic acid benzyl, methacrylic 
acid furfuryl, Methacrylic acid hydroxyethyl, methacrylic acid hydroxy butyl, Methacrylic acid ester, such as 
methacrylic acid dimethyl aminomethyl and methacrylic acid dimethylaminoethyl Boletic acid dimethyl, boletic acid 
dibutyl, boletic acid dioctyl, The diester of partial saturation dibasic acids, such as maleic-acid dimethyl, dibutyl 
maleate, and dioctyl maleate There are acrylonitrile, meta-acrylonitrile, acrylamide, meta-acrylamide, N permutation 
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acrylamide, N permutation meta-acrylamide, an amide of a kind, etc., and at least one sort of these vinyl monomers 
is used. As a vinyl monomer especially desirable in these, they are styrene, acrylic ester, methacrylic acid ester, 
boletic acid dialkyl ester, acrylonitrile, acrylamide, methacrylamide, etc. 

[0009] COOH content vinyl resin (A) has desirable resin (number-average-molecular-weight Mn) 1,000 -20,000 and 
whose Tg point are 40-75 degrees C. Number average molecular weight is 1,000. Below, Tg point becomes 40 
degrees C or less, blocking is caused, preferably, a fluidity worsens [ number average molecular weight ] or more by 
20,000, and fixable gets worse. Moreover, energy great for a grindability especially getting very bad and making it 
7micro is required, and productivity does not bear practicality bad. If Tg point becomes 75 degrees C or more, 
softening temperature will go up, fixable gets worse, and the toner of this purpose is not obtained. The COOH 
content in COOH content vinyl resin (A) has good 5.0 - 100 KOHmg/g as the acid number, and its 10 - 80 
KOHmg/g is especially desirable. If the acid number separates from this range, a problem will appear in a grindability. 
By 100 or more KOHmg/g, a lifting fluidity gets worse [ especially the acid number / most ] gelation, and a problem 
appears also in fixable. 

[0010] The glycidyl ester content vinyl resin whose weight average molecular weight is 3,000-10,000 and whose 
epoxy value is 0.01-0.2Eq / 100g as a glycidyl compound (B) in this invention is desirable. Glycidyl ester content 
vinyl resin is resin with the vinyl monomer of at least a kind of and others of vinyl monomers, such as the vinyl 
monomer containing a glycidyl group, for example, metaglycidyl acrylate, acrylic-acid beta methyl glycidyl, 
metaglycidyl acrylate, and methacrylic acid beta methyl glycidyl, copolymerized and obtained. Weight average 
molecular weight is 3,000. Below, even if it constructs a bridge, it can hardly thicken, and offset-proof nature cannot 
be improved. Conversely, 1 0,000 or more are in the middle of bridge formation, since the compatibility of a bridge 
formation object gets worse and the bridge formation object carries out a separation deposit into resin, it does not 
thicken, and offset nature does not become good. Moreover, the thing of epoxy value of 0.01-0.2Eq / the range of 
100g is desirable. 0. 01 Eq / 100g If it is in below, thickening hardly takes place and amelioration of offset nature 
cannot be performed. 0.2 Eq / 100g Above, since the compatibility of a bridge formation object gets worse and the 
bridge formation object carries out a separation deposit into resin, it does not thicken, although gel is generated and 
offset nature does not become good, either. 

[001 1] It sets to this invention and, for the operating rate of COOH content vinyl resin (A) and a glycidyl compound 
(B), the glycidyl group in a glycidyl compound is 0.05-1.0 to 1Eq of COOH radicals in COOH content vinyl resin (A). 
It uses so that it may become the equivalent. The effectiveness made into the purpose of this invention in 0.05 or 
less equivalence is not discovered, but it is 1.0. Above equivalence, charge is changed at the time of a long-term 
torture test, and it is not desirable. Moreover, as the manufacture approach of COOH content vinyl resin (A), 
solution polymerization is desirable, and raises and explains how to build the resin of the above molecular weight for 
an example below, aromatic hydrocarbon, such as benzene, toluene, ethylbenzene, a xylene, and cumene, Solvesso 
#100, and #150 (trade name made from the Esso chemistry) etc. — keeping temperature and internal pressure 
constant in the proof-pressure container which taught the solution in which homogeneity carries out dissolution 
mixing of one or more solvents, vinyl monomers, and polymerization initiators beforehand to filled— liquid with the 
solvent from inside, it supplies continuously and a polymerization is performed. A flash plate is carried out to the 
vacuum system of about 0 - 200 mmHg more nearly continuously than the time of being in a steady state, a solvent 
etc. is distilled off, vinyl resin and a solvent are separated, and solid vinyl resin is obtained. 

[0012] The various approaches shown below can be taken about the mode using the binder, the COOH content vinyl 
resin (A), and the glycidyl compound (B) by which it is characterized [ of this invention ]. 

** How to add a bulking agent required for toners, such as a coloring agent and an electric charge regulator, and use 
as a toner, after using after mixing, a biaxial kneading machine, etc. with a Henschel mixer, making COOH content 
vinyl resin (A) carry out melting kneading of the glycidyl compound (B) at the temperature of 1 50-220 degrees C 
and making the reaction of a COOH radical and a glycidyl group fully perform to it. 

** The approach to which COOH content vinyl resin (A) and a glycidyl compound (B) are made to react at the time 
of a toner chemically-modified [ which carries out melting kneading at the temperature of 150-220 degrees C after 
mixing using a biaxial kneading machine etc. enough together with a bulking agent required for toners, such as a 
coloring agent and an electric charge regulator, ] degree with an unreacted condition. 

COOH content vinyl resin (A) and a glycidyl compound (B) ** With an unreacted condition, Together with a bulking 
agent required for toners, such as a coloring agent and an electric charge regulator, enough After mixing, Carry out 
melting kneading at the temperature of 1 10-140 degrees C using a biaxial kneading machine etc., and it is not made 
to almost react at the time of this melting kneading, but there is the approach of making it 150-220 degrees C, and 
making it react etc. at the time of fixing of a copying machine, and temperature of a hot calender roll may be 
performed by which approach at it. 

[0013] In this invention, the well-known dyes and pigments generally used can be used as a coloring agent used. For 
example, carbon black, acetylene black, lamp black, Black pigments, such as magnetite, the chrome yellow, Synthetic 
Ochre, the HAIZA yellow G A quinoline yellow lake, the permanent yellow NCG, a molybdenum orange, Balkan 
Peninsula Orange, indanthrene, brilliant Orange GK, red ocher, Brilliant carmine 6B, a BURIZA phosphorus lake, 
Violet Lake, Magnetic powder, such as the fast violet B, cobalt blue, an alkali blue lake, a copper phthalocyanine 
blue, fast-sky-blue NEPIGUMENTO Green B, the Malachite Green lake, titanium oxide, a zinc white, magnetite, and 
a soft ferrite, etc. is mentioned. The amount used is 0.1 usually used - 20 weight sections. 

[0014] In this invention, the mixed use of a part of other resin, for example, polyester resin, polyamide resin, vinyl 
chloride resin, polyvinyl butyral resin, styrene butadiene resins, coumarone-indene resin, melamine resin, polyolefin 
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resin, etc., can be carried out in the range which does not check the purpose of this invention. Moreover, the well- 
known electric charge regulator which makes the start Nigrosine, quarternary ammonium salt, and metal-containing 
azo dye can be used choosing it suitably, and the amount used is 0.1 usually used - 10 weight sections. 
[001 5] In this invention, any well-known approaches are conventionally employable as an approach of making a 
toner. For example, the premix of resin, a coloring agent, an electric charge regulator, the wax, etc. is carried out 
beforehand, and subsequently, after [ heating melting kneading ] cooling grinding is carried out, and it classifies with 
a biaxial kneading machine, and is abbreviation. It is made a 7-micron particle. The number average molecular weight 
and the weight average molecular weight in this invention are that for which it asked by the GPC method, and are 
the conversion molecular weight which created the calibration curve with mono dispersion standard polystyrene. A 
Measuring condition is as follows. 

GPC equipment; JASCO TWINCLE HPLCDETECTOR ; SHODEX RI SE-31 COLUMN ; SHODEX GPCA-80M*2+KF- 
802 ** Intermediation ; TETRAHYDROFURAN style ** ; 1 .2ml/min.[001 6] 

[Example] Next, an example explains this invention concretely. In addition, henceforth, especially the "section" 

expresses the weight section, unless it refuses. 

[The example of manufacture of COOH content vinyl resin (A)] 

The example of manufacture 1 styrene 60.3 section, and acrylic-acid n-butyl 6.3 The section and methacrylic acid 
2.8 It is styrene 100 to the solution which consists of the section and the xylene solvent 30 section. Per [ 0.6 ] 
section G t of the section - About what dissolved butyl peroxide in homogeneity, it is internal temperature 190 ** 
internal pressure. By 750 cc/hr, the 51. reactor held to 6kg/cm2 was supplied continuously, the polymerization was 
carried out to it, and low-molecular-weight polymerization liquid was obtained. The flash plate of this was carried 
out into the bessel of 190 **10mmHg, and the solvent etc. was distilled off. The acid number whose Tg the number 
average molecular weight of the obtained vinyl resin was 5200, and was 65 degrees C was 26. 
[0017] It is polymerization temperature in case low-molecular-weight polymerization liquid is manufactured in the 
example 2 of manufacture, and the example 1 of 3 manufactures. 190 degrees C 180 degrees C reaches. Vinyl resin 
was completely obtained like the example 1 of manufacture except having considered as 220 degrees C. Although 
obtained, the physical-properties value was shown in Table -1. 

[0018] It is polymerization temperature in case low-molecular-weight polymerization liquid is manufactured in the 
example 1 of example of manufacture 4 manufacture. 1 90 degrees C Vinyl resin was completely obtained like the 
example 1 of manufacture except having considered as 1 60 degrees C. Although obtained, the physical-properties 
value was shown in Table -1. 

[0019] It sets for the example 1 of example of manufacture 5 manufacture, and they are the styrene 60.3 section 
and acrylic-acid n-butyl 6.3 as a vinyl monomer. The section and methacrylic acid 2.8 They are the styrene 46.2 
section, the methacrylic acid n-butyl 21 section, and methacrylic acid about the section. Vinyl resin was completely 
obtained like the example 1 of manufacture except having considered as the 2.8 sections. Although obtained, the 
physical-properties value was shown in Table -1. 

[0020] It sets for the example 1 of example of manufacture 6 manufacture, and they are the styrene 60.3 section 
and acrylic-acid n-butyl 6.3 as a vinyl monomer. The section and methacrylic acid 2.8 They are the styrene 69.6 
section and methacrylic acid about the section. Vinyl resin was completely obtained like the example 1 of 
manufacture except having considered as the 0.4 sections. Although obtained, the physical-properties value was 
shown in Table -1. 

[0021] It sets for the example 1 of example of manufacture 7 manufacture, and they are the styrene 60.3 section 
and acrylic-acid n-butyl 6.3 as a vinyl monomer. The section and methacrylic acid 2.8 They are the styrene 64.1 
section and acrylic-acid n-butyl 4.2 about the section. The section, methacrylic acid Vinyl resin was completely 
obtained like the example 1 of manufacture except having considered as the 1 .8 sections. Although obtained, the 
physical-properties value was shown in Table -1. 

[0022] It sets for the example 1 of example of manufacture 8 manufacture, and they are the styrene 60.3 section 
and acrylic-acid n-butyl 6.3 as a vinyl monomer. The section and methacrylic acid 2.8 They are the styrene 51.8 
section, the acrylic-acid n-butyl 12.6 section, and methacrylic acid about the section. Vinyl resin was completely 
obtained like the example 1 of manufacture except having considered as the 5.6 sections. Although obtained, the 
physical-properties value was shown in Table -1. 

[0023] It sets for the example 1 of example of manufacture 9 manufacture, and they are the styrene 60.3 section 
and acrylic-acid n-butyl 6.3 as a vinyl monomer. The section and methacrylic acid 2.8 Vinyl resin was completely 
obtained like the example 1 of manufacture except having made the section into the styrene 38.5 section, the 
acrylic-acid n-butyl 17.5 section, and the methacrylic acid 14 section. Although obtained, the physical-properties 
value was shown in Table -1. 

[0024] The vinyl resin 86 section and PD6300 (styrene acrylic resin containing a glycidyl group, epoxy value 0.19 
eq /g [ 100 ], weight average molecular weight = 8, 000, Tg= degrees C [ 52 ], Mitsui Toatsu Chemicals make) which 
were obtained in the example 1 of example 1 manufacture They are after mixing and a biaxial kneading machine 
(PCM-30 mold, Ikegai make) with a Henschel mixer about the ten sections. The kneading reaction was carried out by 
200 **. after cooling / grinding and carbon black MA100(Mitsubishi Kasei make) 8 the section and a polypropylene 
wax (bis-call 550 P) — 5 as the section and an electric charge regulator — eye ZENSU pyrone black TRH 1 section 
addition — carrying out — again — a Henschel mixer — after mixing and biaxial kneading machine (PCM-30 a mold, 
Ikegai make) It was made to knead by 170 **. Subsequently, it cools, grinds and classifies and is abbreviation. The 
7-micron toner was obtained. Mix this toner 3 section and the carrier 97 section, consider as a developer, convert a 
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commercial high-speed copying machine, an image is made to write, it evaluates as a toner, and a result is shown in 
Table -1. 

[0025] The vinyl resin obtained in the example 1 of example 2 manufacture was replaced with the vinyl resin 

obtained in the example 2 of manufacture, and also a toner is obtained completely like an example 1, image 

evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0026] The vinyl resin obtained in the example 1 of example 3 manufacture was replaced with the vinyl resin 

obtained in the example 3 of manufacture, and also a toner is obtained completely like an example 1, image 

evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0027] The vinyl resin obtained in the example 1 of example 4 manufacture was replaced with the vinyl resin 

obtained in the example 5 of manufacture, and also a toner is obtained completely like an example 1 , image 

evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0028] It sets in the example 5 example 1, and they are PDs 6300 and 10. It is the section 5 Except having made it 
the section, a toner is obtained completely like an example 1, image evaluation is carried out completely like an 
example 1, and a result is shown in Table -1. 

[0029] It sets in the example 6 example 1, and is PD6100 (styrene-acrylic resin containing a glycidyl group, epoxy 
value 0.10 eq /g [ 100 ], weight average molecular weight = 8, 000, Tg= degrees C [ 56 ], Mitsui Toatsu Chemicals 
make) about PD6300. Except having carried out, a toner is obtained completely like an example 1, image evaluation 
is carried out completely like an example 1, and a result is shown in Table -1. 

[0030] the vinyl resin 86 section and PDs 6300 and 1 0 which were obtained in the example 1 of example 7 
manufacture The section and carbon black MA100(Mitsubishi Kasei make) 8 the section and a polypropylene wax 
(bis-call 550 P) — 5 as the section and an electric charge regulator — cetyl trimethyl AMMONIUMU star's picture 
the two sections — a Henschel mixer — after mixing and biaxial kneading machine (PCM-30 a mold, Ikegai make) It 
was made to knead by 150 **. Subsequently, it cools, grinds and classifies and is abbreviation. The 7-micron toner 
was obtained. This toner 3 Mix the section and the carrier 97 section, consider as a developer, convert the 
commercial high-speed copying machine using + charge toner, an image is made to write, it evaluates like an 
example 1, and a result is shown in Table -1. 

[0031] To the vinyl resin obtained in the example 7 of manufacture in the vinyl resin obtained in the example 1 of 
example 8 manufacture, they are PDs 6300 and 10 further. The section was changed to the 6.3 sections, and also 
image evaluation is carried out completely like an example 1, and a result is shown in Table -1. 
[0032] To the vinyl resin obtained in the example 8 of manufacture in the vinyl resin obtained in the example 1 of 
example 9 manufacture, it is . PDs 6300 and 1 0 The section was changed to the 20 sections, and also image 
evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0033] Using the vinyl resin obtained in the example 1 of example of comparison 1 manufacture, a glycidyl compound 
is not used, and also a toner is obtained completely like an example 1, image evaluation is carried out completely like 
an example 1, and a result is shown in Table -1. 

[0034] The vinyl resin obtained in the example 1 of example of comparison 2 manufacture was replaced with the 

vinyl resin obtained in the example 4 of manufacture, and also a toner is obtained completely like an example 1, 

image evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0035] The vinyl resin obtained in the example 1 of example of comparison 3 manufacture was replaced with the 

vinyl resin obtained in the example 6 of manufacture, and also a toner is obtained completely like an example 1, 

image evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0036] The vinyl resin obtained in the example 1 of example of comparison 4 manufacture was replaced with the 

vinyl resin obtained in the example 7 of manufacture, and also a toner is obtained completely like an example 1, 

image evaluation is carried out completely like an example 1, and a result is shown in Table -1. 

[0037] [The evaluation approach of a toner] 

1) Fixable; copy with a commercial high-speed copying machine (72 copy speed for **/), and it is a rubber about 
between this part for solid Kurobe and white ground that were copied, (plastics rubber "MONO" by the dragonfly 
pencil company) It is 100 at the fixed force. The time round trip was carried out, the blackness for solid Kurobe was 
measured with the ink concentration meter, and the residual ratio of a toner was expressed with the ratio of 
concentration. 

2) Offset nature; it is continuation 100 with a commercial high-speed copying machine (72 copy speed for **/). The 
** copy was carried out and the existence of offset generating at that time was investigated. 

[0038] O; — offset — all — not ******(ing) — **; offset — ■ small — generating x; offset — extent of condensation 
of fine particles after leaving a generating 3 blocking nature; polymerization toner for one week completely under the 
environment of the temperature of 50 degrees C and 50% of relative humidity was measured as follows visually. 
O; — O; which is not condensed at all, although condensed slightly x with the aggregate which does not get loose 
even if it shakes well **; container which will get loose if a container is shaken lightly; A toner is established with 
the high-speed copying machine (72 copy speed for **/) of 4 image-quality repeatability; marketing nodule-ized 
completely. The magnitude of the toner before and behind fixing was observed under the microscope, and it asked 
for to what time of the original toner the magnitude after fixing turned. 

5) Grindability; a part of thing cooled after biaxial kneading was extracted and ground at the time of toner 
manufacture, step was kept with the grain size of the 28 mesh-on of 16-mesh undershirts, and the jet mill ground. 
Particle size distribution are searched for for a rate with a measurement and a grain size of 5-10micro with a 
Coulter counter. 
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O; 85% It is O;70-85% **;50-70% x;50% above. The 50,000-sheet continuation copy test was carried out below with 
the high-speed copying machine (72 copy speed for **/) of 6 endurance marketing, the pattern was copied, and the 
difference in image quality was checked for repeatability before and after the check and the continuation test. 
O Thing x to which the thing **; continuation test back ID which does not almost have a difference before and 
behind; was downed greatly; fogging occurred and image quality was confused greatly. 
[0039] 

[Table 1] ' 
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[0040] 

[Effect of the Invention] As shown in Table -1, it can respond to a high-speed machine well, by the approach of this 
invention, moreover it is high resolution and excels in image quality, and a grindability is also good and it has the 
practically excellent engine performance. 
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